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HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sABIsSETCS OJHMM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa oOOecneuyrBaeT M3y4YeHHE JPYruX JUCLUUIUIMH, Kak
€CTeCTBEHHO-HAy4YHOTO, TaK W TyMaHUTApHOTO IIUKJIOB, €& OCBOCHHE
HEOOXOAMMO JJIsi TPOJIOJDKEHUS O0Opa3oBaHUS M B TIOBCETHEBHOM KU3HHU.
Pa3Butne y oOywaromuxcsi Hay4YHBIX MPEACTABICHUA O TMPOUCXOXKICHUU U
CYIIHOCTH aireOpanyeckux a0CTpakiiHii, Cmocode OTPaKeHHUs] MaTeMaTUYECKOM
HAYKOU SIBJICHUU M MPOIIECCOB B MPHUPOJIE U OOIIECTBE, POJIM MATEMAaTHIECKOTO
MOJICTUPOBAHUS B HAyYHOM IIO3HAHMM W B TMPAKTHKE CIIOCOOCTBYET
GOpMHUPOBAHUIO  HAYYHOTO  MHPOBO33PECHHMSI W  KA4eCTB  MBIIUICHUS,
HEOOXOJUMBIX JUIsl ajanTalldid B COBPEMEHHOM IU(poBOM oOIIECTBE.
N3yuyenue anreOppl oOecrieynBaeT pa3BUTHE yMEHUS HAOII0JaTh, CPAaBHUBAT,
HAXOJUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JCWCTBUS M BBIBOBI, (POPMYITHPOBATH
yTBepkeHua. OcBoeHue Kypca anreOpbl 00ecreunBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST OOYYarONUXCsl: OHM HCIONB3YIOT JIEAYKTHBHBIC W HWHIYKTUBHBIC
paccyxeHus, o000IIeHue U KOHKPETU3AINI0, a0CTparupoBaHWe U aHAJIOTHUIO.
OOyuenue anredOpe MpeanoiaraeT 3HAUYUTENbHBIM 00BEM CaMOCTOATEIIbHOM
JEeSATENBHOCTH OOYYAIOMIMXCSA, IO3TOMY CaMOCTOSATEIbHOE pElIeHUe 3a/1ay
SBIISICTCS pean3alueil 1eATeTbHOCTHOTO MPUHIIUITA O0YUICHUS.

B crpykrype mporpammbl yuyeOHOro Kypca «Amaredpa» sl OCHOBHOI'O
oOmero o0Opa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT  COJEP)KATEIbHO-
METOAWYeCKHe JuHUU: «Yucma ©  BBIYHCICHHUS», «AITeOpandeckue
BEIPOKCHUS», «YPaBHEHUS W HEpaBeHCTBa», «DyHkrumy. Kaxmgas u3 »THX
COJIepKaTEIIbHO-METOIMUECKHUX JIMHAM Pa3BHBACTCS HA MPOTSDKCHHHM TPEX JIET
U3YUYCHUS Kypca, B3aUMOJICUCTBYS C APYTMMHU €0 JMHUSAMH. B Xxoj1e n3yueHus
y4eOHOro Kypca OOydYalomMMCci MPUXOJUTCS JIOTHUYECKH PacCyXIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSI3M ¢ 3TUM B IIporpammy
yueOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOpPbIE OCHOBBI JIOTHKH,
IIPE/ICTAaBJIEHHBIE BO BCEX OCHOBHBIX pa3jefiax MaTeMaTH4YeCKOro o0pa3zoBaHUs
U CHOCOOCTBYIOUIME OBJIAJICHUIO OOYYaIOIUMHUCS OCHOB YHHUBEPCAIBHOIO
MaTeMaTudeckoro s3bika. Comep)kaTedbHOW W CTPYKTYpHOM OCOOEHHOCTBHIO
y4e0HOTO Kypca « AnreOpay SIBISICTCS €T0 MHTETPUPOBAHHBIA XapaKTep.

Conepxxanue nuHUM «Yucna W BBIYMCIEHUS» CIY>XKUT OCHOBOM JUIst
JalbHEHIIer0  M3yYeHWsT  MaTeMaTHKH, CHOCOOCTBYET  Pa3BUTHIO Y
oOydJarommxcst  JOTUYECKOTO  MBIIUICHUS,  (QOPMHPOBAHUIO  YMEHUSA
MI0JIb30BAThCSl AITOPUTMAMH, a TaKKe PHOOPETCHHUIO PAKTUIECKUX HABBIKOB,
HEOOXOMUMBIX JIJI1 TIOBCEAHEBHON JKM3HW. Pa3BUTHE TOHATHS O 4YHCIIEC Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs CBSI3aHO C PAlMOHAIBHBIMH U
UppallMOHATBHBIMA ~ YHCIIaMH,  (OpMUpOBaHWEM  TPEACTABICHUA O
JICUCTBUTEIILHOM YHUCJIE. 3aBEPIICHUE OCBOEHHUSI YHMCIIOBOM JIMHUM OTHECEHO K
cpeaHeMy oOleMy 00pa3oBaHMUIO.

Conepkanue JByX aireOpamdyeckux JUHUM — «AjreOpanyeckue
BBIPOKCHUS» U «YPABHEHHSI M HEPABEHCTBA» CIIOCOOCTBYET (DOPMHUPOBAHHIO Y
oOydaromuxcsi MaTeMaTHYeCKOTO armapara, HEOOXOAWMOTO [UIsl PelIeHUs
3a/lad MaTeMaTHK{, CMEXKHBIX TPEIMETOB M IMPAKTHKO-OPUECHTUPOBAHHBIX
3ajay. Ha ypoBHE OCHOBHOro o0miero o0Opa3oBaHMsl y4deOHBIM MaTepual
TPYIIUPYETCS BOKPYT PAlMOHAIBHBIX BBIpAXEHUH. AnreOpa JEeMOHCTPHUPYET
3HaYEHNE MAaTEMAaTHUKH KaK sI3bIKa ISl TIOCTPOCHUSI MAaTEMaTHIECKUX MOJIEICH,
OMMCaHMS MPOLIECCOB U SIBIEHUI peaibHOro Mupa. B 3anaun oOydenus anredpe



BXOJT TaKXKe JajbHEillee pa3BUTHE AITOPUTMUYECKOTO  MBIIUICHUS,
HEOOXOMMOr0, B YaCTHOCTH, JIJIs OCBOCHUS Kypca HHPOPMATHKH, M OBIIAJICHHE
HaBBIKAMH JIEAYKTHBHBIX paccyxaeHuid. [IpeobpazoBanue CUMBOJIBHBIX (POpPM
CIOCOOCTBYET Pa3BUTUIO BOOOPAXKEHHUS, CIOCOOHOCTEM K MaTeMaTUYECKOMY
TBOPYECTBY.

Conpepxxanrie  (QyHKIIMOHATBHO-TpAQUUYECKOW JIMHUU  HAIEJIEHO Ha
NoJIydeHHe OOydYaromuMucs 3HaHUW O (YHKUMSIX KaK  BaKHeWIen
MaTeMaTUYECKOM MOJEIN JJisi OMUCAaHWS W HCCIEeNOBAaHUS Pa3HOOOpPa3HBIX
NpPOIECCOB W SBICHWWA B Tpupoje U oOmecTtBe. V3yuenue wmartepuana
CIIOCOOCTBYET Pa3BUTHIO Yy OOYUYAIOIIMXCS YMEHHS HCIOJb30BaTh Pa3IMYHbIC
BBIpA3UTEIbHBIE CPEJCTBA S3bIKA MATEMATUKH — CJIOBECHBIC, CUMBOJINYECKUE,
rpauueckue, BHOCUT BKJIaad B (OPMHUPOBAHHE MPEJACTABICHUNA O POJIU
MaTEMaTHUKH B Pa3BUTUU ITUBUIIN3AINH U KYJIbTYPHI.

CornacHo ydyeOHOMY IuUlaHy B 7-9 Kjaccax u3ydyaercs y4eOHbBIM Kypc
«Anrebpa», KOTOPBII BKIIOYAET CIEIYIOIINE OCHOBHBIE Pa3feiibl COACPKAHMS:
«Yucna ¥ BBIYHUCICHUS», «ANTEOpanyecKue BBIPAKCHHUS», «YPaBHEHHS H
HEPABEHCTBA», « DyHKIIUMY.

Ha wusyuenue yueOHOro kypca «Anredpa» orBoautcs 306 ydacoB: B 7
kimacce — 102 gaca (3 yaca B Hezento), B 8 kiacce — 102 gaca (3 yaca B HEJIeq0),
B 9 kimacce — 102 yaca (3 yaca B HEJIEIIO).



COIAEPKAHUE OBYUEHUA
7 KIIACC

Yuciia ¥ BBIYMCICHUSA

Jpobu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO] OT OAHOU (HOPMBI 3aNnCU
npoOeit k apyroil. IloHsTMe palnMOHANBLHOrO 4YHUCA, 3aluCh, CPaBHEHHE,
yHOPSAJOYMBAHUE PALMOHAIBHBIX 4YHCENl. Apu(METHUYECKHE JEUCTBHUS C
palMOHAIBHBIMUA YHMCIaMU. Pemenue 3a1ad U3 peaJbHOW IPAKTHUKHA HA YaCTH,
Ha JpoOHu.

CremneHb ¢ HaTypaJbHBIM IIOKa3aTEJIEM: OIpeAelieHne, npeodpa3zoBaHue
BBIPAKEHUI HA OCHOBE OIpEAENICHUs, 3amnuch OonpmmMX 4yucen. lIpoueHTsl,
3aMKCh MPOLEHTOB B BUJE APOOH M JApOoOHU B BHUJIE MPOLIEHTOB. TpU OCHOBHBIE
3a/1a4M HA NPOLEHTHI, PEIICHUE 3a]1a4 U3 PEAIbHON MMPAKTUKH.

[IpuMeHeHNnE TIPU3HAKOB JIEIMMOCTH, PA3JIOKEHHE Ha MHOXHUTEIU
HATypaJIbHBIX YUCEI.

PeanbHple 3aBUCHMMOCTH, B TOM 4HuCJIe MOpsAMas H  oOparHad
IPONOPLHOHAIBHOCTH.

AJire0OpanvecKkue BbIPaKeHUs

[lepeMeHHbIE, YHCIIOBOE 3HAYEHUWE BBIPAKEHUS C  IIEPEMEHHOM.
Jonyctumeble 3HauyeHHs NepeMeHHbIX. [IpencraBiieHHe 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B BUjae (opmMyibl. Beruucnenus no ¢opmynam. [IpeoOpazoBanue
OYKBEHHBIX BBIPAXXEHUH, TOXIECTBEHHO pPABHBIE BBIPAKEHHUSA, MPaBUIIA
npeoOpa3oBaHUsl CyMM M IPOM3BEJIEHUM, MpaBUjia PACKPBITHS CKOOOK U
IPUBEACHUS TOJJOOHBIX CJIaraeMbIX.

CBOICTBa CTENIEHU C HATYPAJIBHBIM I10KA3aTEIIEM.

Opnounenbl W MHoroujeHel. (CreneHbr MHoroujieHa. ClioxkeHue,
BBIYMTAHNE, YMHOKEHUE MHOTOWIEHOB. DOPMyIIbI COKPAIEHHOIO YMHOKEHUSA:
KBaJpar CyMMbl M KBajaparT paszHocTH. Dopmyna pa3sHOCTH KBaApaTOB.
Pa3znosxenne MHOTOUJIEHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABECHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHHs, MpaBuiia MpeoOpa3oBaHMs ypaBHEHMS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JInHelHOe ypaBHEHHME C OJHOM INEPEMEHHOW, YHCIIO KOPHEW JIMHEMHOTO
YPaBHEHHMs, pEUICHUE JMHENHBIX ypaBHEHHMU. (CoOCTaBlI€HUE YpPAaBHEHUU IIO
YCJIOBHIO 3a7ja4uM. Penienne TeKCTOBBIX 3a7a4 C IOMOILBIO YPABHEHHM.

JIuneitHoe ypaBHEHHE C JIBYMsl MEpeMEeHHbIMU M ero rpadpuk. Cucrema
JBYX JIMHEWHBIX YPaBHEHMM C JBYMs II€peMEHHbIMU. Pemienue cucrem
ypaBHEHUI CIOCOOOM MOACTAaHOBKHU. [Ipumepsbl perieHus TEeKCTOBBIX 3aJad C
IIOMOIIIBIO CUCTEM YPABHEHHM.

DOyHKIUN

Koopaunata Toukn Ha mnpsmoil. YucnoBele npomexyTku. PaccrosiHue
MEXIy ABYMSI TOUKAMH KOOPJAWHATHOW MPSAMOM.

[TpsimoyrosibHas cucrema koopauHat, ocu Ox u Oy. Abciucca 1 opauHaTa
TOYKM HA KOOPJAMHATHOM TuiockocTu. I[lpumepsl rpadukoB, 3alaHHBIX
dbopmynamu. Urenue rpadukoB peanbHbIX 3aBUcuMocTeil. [lonarue QyHkuu.
I'padux ¢ynxuuu. CpoiictBa (yHkumil. JIuHeitHas ¢yHkuusa, e€ rpaduk.
I'padux pysxuum y = [|x|. ['paduueckoe pemieHre TUHEHHBIX ypaBHEHUH H
CUCTEM JINHEVMHBIX YPaBHCHUM.

8 KUIIACC



Yucia 1 BIYMCICHUA

KBagpartueiii kopenb u3 uucna. [lonstue o0 HppalMoHATILHOM 4YHUCIE.
Jecstuunble MPUOITMKEHUS VPPalOHAIBHBIX YUCElL. CaoiicTBa
apu(pMETHIECKUX KBAJPaTHBIX KOPHEW W MX MPUMEHEHUE K MPeoOpa3zoBaHUIO
YHUCJIOBBIX BBIPAKEHUN U BBIYUCIEHUSIM. [[€eCTBUTEIIBHBIE YUCTIA.

Crenenp c uenbIM mokazareneM U e€ cBoiicTBa. CraHmapTHas 3amucCh
yuca.

AnreOpanuecKkre BhIpaKeHUSIAJITeOpandecKe BbIPasKeHu sl

KBagpaTHelii TpEX4ieH, pa3ioKEHUE KBAaJIpaTHOTO TpPEXWIEHA Ha
MHOKHUTEIH.

AnreOpaunueckass 1poOb. OCHOBHOE CBOICTBO alredpanyeckod Iapoowu.
CrnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JelieHHe anreOpandeckux ApoOei.
PanmonanbHbie BhIpaKeHUS U UX MTpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmyna KOpHEW KBaJAPAaTHOTO YPaBHEHHS.
Teopema Buera. Pemenue ypaBHEHUN, CBOJAIIMXCS K JIMHEWHBIM U
kBajgpaTHeIM. [IpocTeiimue 1poOHO-paMoOHaIBHBIE YPaBHEHUS.

I'paduaeckass wHTEpmperanuss YpaBHCHHA C JBYMS TEPEMECHHBIMUA U
CUCTEM JIMHEMHBIX YPAaBHEHUM C IBYMsI IEepeMeHHbIMH. [Ipumepsl pemeHuns
CHCTEM HEJIMHEHWHBIX YPABHEHUU C IByMS IEPEMECHHBIMU.

Peliienne TEKCTOBBIX 3a/1au anreOpanyeckuM CrocoOoM.

YucinoBble HEpaBEeHCTBA M HUX CBOMCTBAa. HepaBeHCTBO ¢ oaHOM
IEpEMEHHON. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHEHWHBIE HEPABEHCTBA C OJIHOM
nepeMeHHOU. CUCTEMBI IMHEWUHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

OyHKINNPYHKIUU

[Tonsitue Qynkuu. OO6macTh oONpeneneHuss U MHOXECTBO 3HAUYCHUMN
dbynakuuu. CiocoObl 3a1anus QyHKITUH.

I'padux pynkmuu. Urenue cBoiictB pyHkmuu mo e€ rpaduky. [Ipumeps
rpaduKoB QYHKIHA, OTPAKAIOIINX PEATTHHBIE TIPOIIECCHI.

OyHKIUK, ONKUCHIBAIOIIAE MPSIMYI0 U OOpaTHYIO MPOMOPIMOHATBHBIC
3aBHCHMOCTH, MX Tpadmku. OyHkmmm y = x2, y = x3, y = \x, y=|x|.

I'paduueckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHUH.
9 KIIACC

Yuca v BbIYMCICHUSA

PanmonanbHple  4WcCia, HPpPANUMOHAIBHBIE  YUCIA, KOHEYHBIE U
OECKOHEUYHBIC JECATHYHBIE JpoOH. MHOXECTBO JEHCTBUTEIBHBIX YHCEII,
JNEHCTBUTEIbHBIC YHCIIa KaK OCECKOHEUYHBIE JeCATHYHBIC JpoOu. B3ammHO



OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEVCTBUTEIBHBIX YHUCEN H
KOOPAVHATHOM NIPSMOM.

CpaBHeHHME JCHCTBUTENBHBIX 4YHUCEN, apU(pMETUYECKHUE JACUCTBUS C
JNEUCTBUTENBHBIMU YUCIIAMU.

Pa3mepsl 00BEKTOB OKpYKaroIIEro Mupa, JIMTEIbHOCTh IPOLECCOB B
OKpY>KaroleM MHpE.

[Ipubnuk€HHOE  3HAYEHWE  BEJIIMYMHBI, TOYHOCTh  MNPUOIMKEHHS.
Oxkpyrnenue yncen. [Ipuknaka u oieHKa pe3yabTaToB BEIYUCICHHMN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOe ypaBHEHME. PenieHne ypaBHEHUM, CBOASIIMXCS K IMHEUHBIM.

KBanparnoe ypaBHenue. PemieHune ypaBHEHME, CBOJAIIMXCS K
KBaJpaTHeIM. bukBaapatHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUUN
TPETHEU U YETBEPTOM CTEIEHEN PA3JI0KEHUEM Ha MHOKUTEIIH.

Pewenne apoOHO-pallMOHANIBHBIX yYpaBHEHUH. PerieHre TeKCTOBBIX 3a1au
anreOpanyeckuM METOJIOM.

VYpaBHeHuUE ¢ AByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHMM C JByMs II€pEeMEHHbIMU. PelieHune cucrem AByX
YPaBHEHHMM, OJHO M3 KOTOPBIX JMHEHHOE, a JPYroe — BTOPOW CTEICHH.
['paduueckas maTEpHIpETALIMS CUCTEMBI YPABHEHHI C IBYMS IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CrocoooMm.

YUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenune TMHENHBIX HEPABEHCTB C OAHOM MEpeMEHHOM. Pemenne cucrem
JIMHEWHBIX HEPAaBEHCTB C OJHOM mepeMeHHOW. KBaapaTHble HEpaBEHCTBaA.
I'paduueckas mHTEpHpeTalysi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIUU

KBagparuunas ¢ynkuus, €€ rpadux u coiicta. [lapabomna, koopauHaThI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPUU MTapaAOOIIBI.

Ipaduxu pyrxmmit: y =kx, y=kx +b, y=k/x,y=x3,y=Vx,y =[x , u
VX CBOWCTBA.

YucnoBele nociea0BaTEIbHOCTUUHCIIOBBIE MMOCIEI0BATEIbHOCTH H
NMporpeccuu

[TonsiTEe YMCIOBOW MOCIEIOBATENBHOCTH. 3aJaHHUE IMOCIEI0BATEIbHOCTH
peKkyppeHTHOH hopMyIioil u GopMyIIoil n-TO UIeHa.

Apudmernueckas U reoMeTpudeckas mporpeccuu. @opMysibl #7-TO YjieHa
apu(METHIYECKON U TEOMETPUIECKON MPOTPECCU, CYMMBI IEPBBIX 71 YICHOB.

N3obpakenne 4dieHOB apuPMETHUECKOM M reOMeTPUUYECKOM Mporpeccuit
TOYKaMU Ha KOOPAUHATHOM IJIOCKOCTH. JIMHEMHBIN U SKCIIOHEHIUAJIBHBIN POCT.
CnoXHbIE TPOLIEHTBHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHHSA NPOrpaMMbl Y4YeOHOro Kypca
«Anredpay» XapaKTepU3yITC:

1) maTpuoTHYecKoe BOCIMTAHHE:

IPOSIBJIEHWEM MHTEpPECA K TMPOLNUIOMY W HACTOSALIEMY POCCHUCKON
MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM POCCHUMCKHUX
MAaTEMAaTHKOB U POCCUMCKOW MAaTEMATUYECKOMN IIKOJbI, K UCIOJIb30BAHUIO ITHX
JOCTHKEHUW B IPYTUX HAyKaX U NPUKIAJAHBIX cepax;

2) rpaxaaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO OOA3aHHOCTEW IpakJJaHWHA U peaM3aliu
€ro Ipas, MPEACTABICHUEM O MAaTEeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
pa3IMYHBIX  CTPYKTYp, SIBICHHWI, MpoLenyp TpaxJAaHCKOro oOIliecTBa
(Hanpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKJIECHHUIO ITHYECKUX
npoOsieM, CBS3aHHBIX C MPAKTHUYECKHMM NPUMEHEHUEM JOCTHKEHHH HayKH,
OCO3HAaHUEM BAXKHOCTU MOPAIBHO-3THYECKUX MPHUHILMIIOB B JEATEIbHOCTH
Y4EHOT0;

3) TpyAoOBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa AKTHMBHOE Yy4YacTHE€ B PEIICHUHM MPAaKTUYECKHUX 3a]ad
MaTE€MaTUYECKON HaIlpaBIE€HHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTE€MaTHUYECKOIO
o0pa3oBaHUs HA MPOTSHKEHUM BCEH JKU3HU UIS YCIEUTHOW Mpo¢ecCuoHaIbHON
JESATENbHOCTH U Pa3BUTUEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM HHJIMBUAYAJIbHOM TpPACKTOpPUU OOpa3oBaHUS M KUZHEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJ1a4, PEUICHUH, pacCyXICHHUI, YMEHUIO BHUJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NTO3HAHMS:

OpUEHTalMel B JESITEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, IPUPOIbI
U 00IIecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cepbl YelIoBEUECKOU
NEeSATENbHOCTH, ATANOB €€ pa3BUTHUS U 3HAUMMOCTH JJIsl Pa3BUTHUS LMBUIN3ALNH,
OBJIAJICHUEM S3BIKOM MaTE€MaTUKHM M MaTEMAaTHYECKOW KyJIbTYypOH Kak
CPEICTBOM  IIO3HAHUSA MHUpa, OBJAJACHHEM MPOCTEUIIMMHU  HABBIKAMHU
UCCJIEI0BATEIbCKON JEATENbHOCTH;

6) ¢pusnyeckoe BocnuTaHue, (POPMHUPOBAHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOIyYHsI:

TOTOBHOCTBIO NPHUMEHSITh MAaT€MATHUYECKHE 3HAHHUSI B MHTEPECAaX CBOETrO
3I0pOBbs, BEIEHUs 3J0pOBOTO oO0pa3a JKHU3HU (310pOBOE MHUTAaHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryysipHas Qusnyeckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbIKA pedieKCUM, TPU3HAHUEM CBOETO
paBa Ha OLIMOKY M TAKOTrO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0TH4YecKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MATEMaTHYECKUX 3HAHUU [Js pelieHus
3a]1a4 B 00J1aCTH COXPAHHOCTH OKPYXAIOLIEH Cpe/ibl, INIaHUPOBAHUS MOCTYIKOB



U OLEHKHU UX BO3MOKHBIX MOCJIEJICTBUIA ISl OKPYIKAIOIIEH Cpesibl, 0CO3HAHUEM
IJI00AJIBHOTO XapakTepa 3KOJOTMYECKHUX MPOOJIEM U MyTEW UX PeLeHUs;

8) apanTanums K UM3MEHAKIIMMCH YCJIOBHSM COUMAJIBHOH U
NPUPOIHON Cpelbl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIIOBUSIX HEOINPEAECIEHHOCTH, OBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NIE€ATE€IbHOCTb, B TOM
YUCJI€ YMEHUE YUUTbCA y JPYTUX JIOAeH, npuoOpeTaTb B COBMECTHOM
JeSATEIbHOCTH HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOMMOCThIO B (POPMUPOBAHMM HOBBIX 3HAHUN, B TOM YHCIIE
dbopMyIUpoOBaTh UJECH, MOHATHS, TUIOTE3bl 00 OOBEKTAaX W SIBJICHUSIX, B TOM
YHUCJIE paHee HEU3BECTHBIX, OCO3HaBaTh AEPUUUTHI COOCTBEHHBIX 3HAHUN M
KOMIIETEHTHOCTEM, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYyalMlO, BOCIPUHUMATH
CTPECCOBYIO CUTYallMI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEpP, KOPPEKTHUPOBATH
IPUHUMAEMbIE pEUIEHUS U JAEUCTBUS, (GOPMYIUPOBATh U OLEHUBATH PUCKU U
NOCJIEICTBUA, (POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/bLHBIE YHUBEPCAJIBbHLIC yqeﬁﬂble HeﬁCTBHH

ba3oBble Jjornueckue qeMcTBUA:

e BBISBIIATH u XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHATUM, OTHOIIEHUN MEX]Ty TOHSITUSIMH,
dbopmyIUpoBaThH ONPEAECICHUS MTOHSITHM, yCTaHaBJIMBAaTh

CYIIECTBEHHBIN MPU3HAK KJACCU(PUKAIIMU, OCHOBAHUS JJisi 0000IICHUS
Y CPaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

e BOCIHpPUHUMATH, (OPMYIUPOBATH U MPEOOPa30BBIBATH CYKJICHUS:
YTBEPJUTEIbHbIE U OTPUIATEIbHBIC, €IUHUYHbBIC, YACTHBIC U OOIIUE,
YCIIOBHBIE;

e BBIBIATH MAaTEMATHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBA3UM U
npoTUBOpeursi B (DaKTax, JAHHBIX, HAOITIOJCHUSX U YTBEPXKICHUSX,
npejyiaratb ~ KpUTEPUU  JJI  BBIABJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYUMIL;

e JIeNIaTh BBIBOJIBI C WCIIOJIH30BAaHUEM 3aKOHOB JIOTHUKH, JTEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

e pa30upaTh J0Ka3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUMN (IIpSAMBIE U

OT  TOPOTUBHOIO),  MPOBOJAUTH  CAMOCTOSITEIbBHO  HECIJIO0XKHbBIE
JI0Ka3aTeIIbCTBA MaTEeMaTH4YECKUX (bakToB, BBICTPanBaTh
apryMEeHTAlMIO, IIPUBOJUTH IIPUMEPBI U KOHTPHPUMEDBHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKACHMUS;

e BbIOMpaTHh CcrOCOO pelieHus] y4eOHOU 3aJauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pElIeHUs, BBHIOMpPAaTh HamOoJee MNOAXOAAMMI ¢ y4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3zoBrble uccienoBarenbckue NeiCTBUS:

e HCIOJNB30BaTh BOMNPOCHI KaK  HCCIEAOBATENbCKUI  HMHCTPYMEHT
No3HaHusA, (GOPMYIMPOBATH BONPOCHI, (DUKCUPYIOIIUE MPOTUBOPEUHE,
npo0iieMy, CaMOCTOSITENIbHO YCTAHAaBIMBaThb MCKOMOE M JIAHHOE,
(dbopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3ULIMIO, MHEHHE;

e TMPOBOJUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIN
DKCHEPUMEHT, HEOOJIBIIOE  HUCCIEJOBAHME IO  YCTaHOBJICHHUIO



OCOOCHHOCTEM MaTeMaTHYSCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

caMOCTOSITeTbHO  (OpPMYJIUPOBAaTh  OOOOIIEHUS U  BBIBOJBI MO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOACHUS, WCCICAOBAHUS, OICHUBATH
JIOCTOBEPHOCTH TIOJYYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIIECHNUI;
MPOTHO3UPOBATh BO3MOYKHOE Pa3BHUTHE IMPOIECCa, a TAKKE BBIIBUTATh
MIPETOI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh HEIOCTATOYHOCTh U HM30BITOYHOCTh MH(POpPMALIUU, JTAHHBIX,
HEOOXOIMMBIX JJIsl PELICHHS 3aa4H;

BBIOMpATh, AHAJIM3UPOBATH, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IUYHBIX BUIOB U (POPM IIPEACTABIICHHUS,

BbIOMpaTh (OpMy NpeAcTaBieHUs WH(OpPMAUU U WUIFOCTPUPOBATH
peliaeMble 3aJa4yd CXEMaMHM, AuarpaMMaMH, WHOM rpaukoid U HX
KOMOHMHAILIMSIMU;

OLICHMBATh HAJAEKHOCTh MHPOPMALIMK IO KPUTEPUSIM, HPEI0KEHHBIM
YUHUTENIEM WIN CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIIBHBIC y‘leﬁﬂble IleﬁCTBHH:

BOCHIPUHUMATh M (OPMYJIUPOBATH CYXIECHHUS B COOTBETCTBHHM C
YCIOBHUSIMU M LEJISIMU OOLIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOIO TOYKY 3pEHHS B YCTHBIX M THCHbMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS IO XOJY pPELICHUs 3aJla4yd, KOMMEHTHPOBATh MOJYyYE€HHbBIN
pe3ynbTar;

B XOJIe OOCYXIEHHUS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXKJaeMOM
TEMbI, TPOOJIEMBI, PEIIAEMOM 3a7au, BbICKA3bIBaTh UEH, HALIEJICHHBIC
Ha TMOUCK pEUIeHMs, CONOCTABJISTh CBOM CYXKJIEHUA C CYXICHUSIMU
JPYTUX YYaCTHUKOB JHAJIOra, OOHApYyXUBaTh Pa3IMUM€ U CXOACTBO
NO3ULUNA, B KOPPEKTHOM (dopme (HOpMyJIuMpoBaTh pPa3HOINIACHS, CBOU
BO3paXKECHUS;

NPEACTaBIATh  pe3yJbTaThl  pEIICHHs  3aJauyd, SKCIEPHUMEHTA,
UCCJIEIOBAHUS, MPOEKTa, CaMOCTOSITENIbHO  BbIOMpaTh  ¢opmar
BBICTYIUIEHHS C Y4Y€TOM 3aJad Mpe3eHTAlud M OCOOEHHOCTEU
ayJIuTOPHH;

NOHMMAaTh M HUCIOJIb30BaThb  IPEUMYyIIECTBA  KOMAaHJIHOH U
WHAMBHUIYAIbHON pabOThl MPHU pElIeHUH YYeOHBIX MaTEeMaTHUECKHUX
3azay;

NpUHUMATh  LE€Jb  COBMECTHOM  JIEATE€IBbHOCTH,  IUIAHUPOBATH
OpraHu3alli0 COBMECTHOM padoThl, pacHpelnensTh BHUAbBI padoT,
JIOTOBApUBATHCS, O0CYXKAaTh MPOIECC U Pe3ybTaT paboThl, 0000IIATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaThb B TPYNIOBBIX (QopMmax paboTbl (00CykaeHus, oOMeH
MHCHISIMH, MO3TOBBIC IUTYPMBI W JIPYT'HC), BBINOJHATH CBOI 4acTh
paboThl M KOOPJAMHUPOBATh CBOM JACUCTBUS C JPYTUMHU YICHAMH
KOMaH/Ibl, OLIEHUBAaTh KAY€CTBO CBOEr0 BKJAJa B OOLIMI MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM yUYaCTHUKAMHU B3aUMOJICHCTBHUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATEJILHO COCTABJIATh IUIAH, AJITOPUTM pEIICHUs 3a1ayu (Uiu
€ro 4acTb), BBIOMpPATH CIOCOO peUIeHUs C Y4YETOM HUMEIOLIUXCS
pECypcoB M COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(POPMALIUH.



CaMOKOHTPOJ/Ib, IMOLMOHATbHBII HHTEJJIEKT:

e BIAAETh CIOCO0AMHU CaMOIIPOBEPKH, CaMOKOHTpOJIL Ipolecca U
pe3ysbTara peuieHus MaTeEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUH
3aJlayd, BHOCHTb KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEMH;

e OLEHUBATh COOTBETCTBUE pe3yJbTaTa MAESATEIBHOCTU I1OCTABIECHHOM
HeIM W YCIOBUSIM, OOBSCHATh NPUYMHBI  JIOCTHOKEHHUS WU
HEJOCTWKEHUA UM, HaxoJWTh  OWIMOKY, J1aBaTb  OLEHKY
NPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOyyenus B 7 kjacce oOydYarolUNCS TMOJYYUT CIEAYIOIIUE
PEIMETHBIE PE3YJIbTATHI:

Yuciaa u BbIYMCICHUS

BrlinonHATh, coueTas yCTHbIE U MUCbMEHHbIE MPUEMBI, apU(PMETUUYECKUE
JENCTBUSA C PAllMOHAILHBIMU YHCIIAMHU.

HaxonuTth 3Hau€HUs YKMCIOBBIX BBIPAKEHUN, TPUMEHSITh Pa3HOOOpa3HbIE
cnocoObl W NOpUEMBI  BBIYMCICHHMS 3HAYEHUM JPOOHBIX  BBIPAXKECHUIA,
coziepKalnX OOBIKHOBEHHBIE U JAECSITUYHbBIE APOOH.

[TepexoauTs OT 0JJHOI (OPMBI 3aIUCH YKCEIl K APYyroi (mpeoOpa30oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YACTHOCTHU B OECKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATh U yIOPSI0YMBATh PALIMOHAIIBHBIE YHCTIA.

OKpyrisaTh yucna.

BbINONHAT NPUKUAKY M OLEHKY pE3yJbTara BBIYUCICHHUM, OLEHKY
3HAYEHUN YHCIIOBBIX BBIPAKCHHU. BBINONHATH NEUCTBUSA CO CTENEHSMH C
HaATypaJbHBIMU IMOKA3aTEISIMHU.

[TpumMeHsATP NpPU3HAKK  JEIMMOCTH, pa3JIOKEHHE Ha  MHOXKHUTEIU
HaATypaJbHBIX YHCEIL.

PewmaTe npakTHKO-OPUEHTHUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, IPOMNOPLHOHAIBHOCTBIO BEJIMYMH, MPOLUEHTAMHU, UHTEPIPETHPOBATH
pe3yibTaThl pelieHus 3ajady ¢ y4E€TOM OrpaHUYEHUM, CBS3aHHBIX CO
CBOMCTBaMH PacCMaTPUBAEMBbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs

Hcnonb3oBaTh  anreOpanyeckyrd  TEPMHHOJOTHIO U CUMBOJIHKY,
IPUMEHSTH €€ B IPOLIECCEe OCBOEHUS YUeOHOr0 MaTepuara.

Haxonuth 3HaueHHs] OYKBEHHBIX BBIPAXKEHUH MPHU 33JaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BeinonuaTe  mpeoOpa3oBaHus  1I€JIOTO  BBIPAXKEHUS B MHOTOWIEH
IPUBEAECHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPHITHUEM CKOOOK.

BbINONHATE YMHOXKEHHE OJHOWIEHAa Ha MHOIOWIEH M MHOrOuYJeHa Ha
MHOTOWIEH, TPUMEHSATH (hOPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocyl1ecTBIIATh Pa3IoKEHUE MHOTOYJIEHOB HAa MHOMKUTEIU C MOMOUIBIO
BBIHECEHUSI 32 CKOOKM OOILEro MHOXMTENSA, TIPYNINUPOBKU CJIaraeMblx,
npuMeHeHus (POPMYJT COKPAILEHHOTO YMHOKEHHS.

[TpumeHnsTs npeoOpa3oBaHUS MHOTOYJIEHOB JUISl PEUIEHUS Ppa3IMYHBIX
3a]1a4 U3 MaTEMAaTUKH, CMEKHBIX IPEMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU IOKA3aTENAMHU IS
npeoOpa3oBaHUsl BRIPAKCHUI.



YpaBHeHUS U HEPABEHCTBA

Pemars nuHENHBIE ypaBHEHUs C OJJHOM IEPEMEHHOM, MIPUMEHSS IpaBUia
nepexoa OT HMCXOOHOTO YpPaBHEHMS K pPaBHOCUIBHOMY eMy. [IpoBepsrs,
SIBJISIETCS JIX YUCJIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre MeTobl PU PELIEHUH JIMHEWHBIX YPaBHEHUN 1
UX CUCTEM.

[TonOupaTe npumepsl Hap 4YMUCEN, ABISIOLIMXCS PEIICHUEM JIMHEHMHOIO
YPaBHEHHS C ABYyMS IEPEMEHHBIMHU.

Crpoutb B KOOPAMHATHOW IUIOCKOCTH TpauK JMHEHMHOrO YpaBHEHHS C
JIBYMsl TIEPEMEHHBIMU, MOJIb3YSICh IPa)MKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pewmate cuctembl IBYyX JIMHEWHBIX YPaBHEHUH C JBYyMsl IEPEMEHHBIMU, B
TOM 4YHciie TpahUUECKH.

CocTraBisITh M pemiaTe JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHHM 110 YCJIOBHMIO 3aJayd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxxaTb Ha KOOPJAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOILHE
3alaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3aIIMCHIBATH YHMCIIOBBIC
IPOMEKYTKH Ha alnre0pandyeckoM si3bIKe.

OrMmeuarb B  KOOPJAMHATHOM IUIOCKOCTM TOYKM IO  3aJaHHBIM
KOOpJIMHATaM, CTPOUTh TIpapuku JuHEHHbIX (yHKIUA. CTpouth rpaduk
byHKuuu y = [x|.

OnuceiBaTh € NOMOILIBIO (YHKIMI HW3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJINYMHAMM: CKOPOCTb, BPEMsI, PACCTOSIHUE, LI€HA, KOJHWYECTBO, CTOMMOCTb,
POU3BOAUTEIBLHOCTD, BpEMsl, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rpaduyueckuii croco0 NpeACcTaBiICHUs U aHaIu3a HHPOPMALIHH,
U3BJIEKaTh M MHTEPIPETUPOBATh HMHPOPMALUIO M3 TpaHUKOB peaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K koniy oOyuyenus B 8 kijacce oOydaroluidicsl MOJYYUT CIEAYIOIIUE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciia ¥ BBIYMCICHUSA

Hcnonp30BaTh HAYAIIbHBIE MPEICTABICHUS O MHOKECTBE IEUCTBUTEIIBHBIX
yycesn  JUIl  CpPaBHEHUs, OKPYIJIEHUS W BBIYMCICHUN, H300paxarb
JNEUCTBUTENBHBIE YMCIIA TOYKAMU HA KOOPAUHATHOM IIPSAMOM.

[TpumeHsATr NOHATHE apU(PMETHYECKOrOo KBAJIPAaTHOTO KOPHSA, HAXOJUTh
KBaJIpaTHbIE€ KOPHU, UCHOJb3Ysl IPU HEOOXOAMMOCTH KAJIbKYJISATOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COJAEpKAIIMX KBaJpaTHbIE KOPHHU, HMCHOJb3YS
CBONCTBA KOPHEMN.

Hcrnonb30BaTh 3aMKUCH OOJBIIMX U MAJIBIX YHCEI C IIOMOIIBIO JECATUUHBIX
npoOeii u creneHelt yucna 10.

AJire0OpanvecKkue BbIPaKeHUs

[IppuMEHATP TIOHATHE CTENEHW C MEJIbIM II0Ka3aTelIeM, BBINOJHATh
npeoOpa3oBaHus BBIPAXKEHHM, COAEPKAIIUX CTEIIEHU C LEIbIM ITOKA3aTEIEM.

BhINONHAT TOXKIECTBEHHBIE MPE0OPa30BaHUs PALIMOHAIBHBIX BbIPAXKEHUI
Ha OCHOBE IPaBUJI ICUCTBUI Ha/Jl MHOTOYWIEHAMH U aJIreOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

[TpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHUM JJI pEeLIEHUs pa3IMYHbIX 3a1a4
W3 MaTEMATHUKH, CMEKHBIX IIPEIMETOB, U3 PEATIbHON ITPAKTHUKHU.

YpaBHeHUS U HEPABEHCTBA



Pewate nuHeliHbIE, KBAJPATHBIE YPABHEHUS U pAllMOHAIbHBIE YPABHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBoauTE MpOCTENUIINE UCCTAENOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH,
B TOM YHCJI€ C IPUMEHEHUEM TparuecKuX MpeACTaBICHUN (yCTaHABIMBATH,
UMEET JIM ypaBHEHUE WJIM CHUCTEMAa YPaBHEHUW pEIICHUS, €CIH HMEET, TO
CKOJIbKO, U MPOYEE).

[TepexoauTs OT ciaoBecHOM (POPMYITUPOBKH 3aJlauu K €€ anredpandeckoi
MOJIENIM C TOMOILBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHMIA,
UHTEPIPETUPOBATh B COOTBETCTBHMM C KOHTEKCTOM 3aJlayd IOJYYEHHBIH
pe3yJbTar.

[IpumeHsATh CBOICTBAa YMCIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLEHKH,
peliaTh JUHEHHbIC HEPABEHCTBA C OJHOM NMEPEMEHHOW UM UX CHCTEMBI, 1aBaTh
rpa@UyuecKyr0 WJUTIOCTPALIMI0 MHOYKECTBAa PELIEHUN HEpPABEHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIUN

[ToHumaTe U UCNOIB30BATh (PYHKIMOHAIbHBIE MIOHATUSA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHHUS), ONPEAEIATh 3HaUeHUE (DYHKIMH MO 3HAYEHUIO
apryMeHTa, OlpeAeiaTh CBOMCTBA PyHKIMU N0 €€ rpauKy.

Crtpoutb rpapuku daeMeHTapHBIX QYHKIUNA BUA:
y =k/x, y =x2, y = x3,y = x|, y = VX, OIIHCBIBATb CBOMCTBA YHCIIOBOIL

¢yHk1MH 1o e€ rpaduky.

K xonmy oOyuenuss B 9 kjacce oOydyaroUuiCs MOJYYUT CIIETYIOIIUE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

CpaBHUMBATH U YIIOPSAAOUYNBATH PALMOHAIBHBIE U NPPALMOHAIbHBIE YHCIIA.

BoinonuaTte apudmernueckue IEHCTBUS € PalMOHAJIBHBIMM YUCIIAMH,
coyerass YCTHbIE M IIMCbMEHHBIE NPUEMBI, BBINOJHATH BBIUUCICHUS C
VUPPALUOHAIBHBIMU YHCIIAMM.

Haxomute 3HaueHHMss cTeneHEeM ¢ LEeNbIMU [OKas3aTesIMU U KOpHEW,
BBIUNCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKECHUMU.

OKpyrisTh JACHUCTBUTENIBHBIE YHUCIA, BBINOJHATH IMPUKUAKY peE3yJbTaTa
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHbBIE U KBaJpaTHbIC YPAaBHEHHUs, YPABHEHUS, CBOAALIUECS K
HUM, TIpocTeNIIe IPpoOHO-pALIMOHATIbHBIE YPaBHEHUS.

Pemats cuctembl JByX JIMHEMHBIX YPaBHEHUW C JIBYMsI MIEPEMEHHBIMU U
CHCTEMBl JBYX YpPaBHEHMH, B KOTOPBIX OJHO YPaBHECHHUE HE SABIISIETCS
JIMHEVHBIM.

Pemate TekcTOBbIE 3ajaun  anreOpanyeckKuM CIOCOOOM C MOMOUIBIO
COCTaBJICHUsI yPaBHEHUS WJIM CHCTEMBI [JIBYX YpPaBHEHUH C JByMs
[IEPEMEHHBIMMU.

[IpoBoauTe mpocrenime uccie10Balus ypaBHEHUN U CUCTEM YPAaBHEHHU,
B TOM YHCJI€ C IPUMEHEHUEM TpaduuecKux MpeAcTaBiIeHU (yCTaHABIMBATD,
MMEET JIM YPAaBHEHUE WJIM CHUCTEMA YPABHEHUM DPEIICHUs, €CIM HMEET, TO
CKOJIbKO, U TpOYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300paXkaThb
pellIeHNEe HEPABEHCTB HA YUCJIOBOW IPSAMOM, 3alIMChIBATh PEIICHUE C ITOMOIIBIO
CHMBOJIOB.



Pemate cucTEMBl JIMHEHWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, H300pakaTh PEIICHHE CHUCTEMBI
HEPABEHCTB HA YMHCJIOBOM TMPSAMOM, 3aMUCBIBATh PEIICHUE C IOMOIIBIO
CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUN PA3IUYHBIX 3a]1a4.

DOyHKIUH

Pacrio3naBath (pyHKIMM W3ydeHHBIX BHIOB. [l0Ka3bIBaTh CXEMAaTHYCCKU
pacrojoKeH!e Ha KOOPJAMHATHOM IIOCKOCTH IpaduKOB QYHKIWMHA BUaA: y = kX,
y=kx+b y=kix,y=ax2+bx +c y=x3 y=1x y=|x|, B 3aBHCHMOCTH OT

3HaYeHUH K03()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Crpoutb 1 U300paXkaTh CXeMaTUYECKU rpaMKH KBAIPATUUHBIX (DYHKIIHM,
ONKCHIBATH CBOMCTBA KBAJPATUUHBIX PYHKIUH MO UX TpaduKam.

Pacnio3naBate kBagpaTHuHyro (QYHKUHIO 10 (opmylie, NPUBOIUTH
IpPUMEPHI KBaIPaTUUHBIX (PYHKLUHN U3 peabHOM KU3HU, PUZUKHU, TEOMETPHH.

YucsoBble MOCIEA0BATEIbHOCTH U MPOTPecCUm

Pacno3naBaTh apu(pMETHUYECKYI0O M T€OMETPUYECKYIO MPOTPECCUH IPH
pa3HBIX crocodax 3aJaHusl.

BbINONHATE BBIYMCIEHUA C MCHOJb30BaHUEM (OpPMYJT nN-ro 4YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YIEHOB.

N300pakath 4jeHbl MNOCIAEAOBATEIbBHOCTH TOYKAMU Ha KOOPAUHATHOU
IJIOCKOCTH.

Pewate 3a1aun, CBSI3aHHBIE C YMCIIOBBIMU MOCIEA0BATEIBHOCTIAMHU, B TOM
yuciae 3a7ayd M3 peaJbHOM JKM3HM (C HCHOJb30BAHUEM KaJIbKYJIsTOpA,
IU(POBBIX TEXHOJIOTUIA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue KosmuecTBo yacos
Ne JIeKTPOHHBIE (HH(PPOBHIE)
pa3iejioB U TeM KoHnTpoJbHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NMporpamMmbl padoThI padoThI
Yucna n
i BBIYMCJICHUS. 25 bubnuoreka [JOK
PanmonanbsHbie https://m.edsoo.ru/7f415b90
yucia
) AnreGpanueckue 7 1 bu6nuoreka [IOK
BBIPAKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 bubnmnorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 1 bu6mmoreka [IOK
rpaduku. OyHKIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHue u 6 bubnnorexa [HJOK
000011IEHE https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOB IIO 102 2
[TPOI'PAMME




8 KUIACC

HauMeHnoBanue KoandyecTBO 4acoB
Ne duekTpoHHbIe (LM pPOBbLIE)
/i Ppa3gaejioB U TEM Beero KonTposabHbie [MpakTnyeckune 0GpazoBaTEIbHEIE PECYPChI

NporpamMmabl padoThI padoThI
Yucna n

1 BBIYMCIICHHUS. 15 2 bubmorexa LIOK

https://m.edsoo.ru/7f417af8

KBagpartHbsie kopHU
Yucna n

) BBIUHCIICHHUS. 7 bubmmoreka [JOK
CreneHsn ¢ LEIbIM https://m.edsoo.ru/7f417af8
MoKa3aTesneM
Anrebpanueckue

3 BBIPAKCHMUSL. 5 1 bu6nuoreka [IOK
KBangpaTHbii https://m.edsoo.ru/7f417af8
TPEXWIEH
Anrebpanyeckue

4 BBIPAKCHMUSL. 15 I bu6muoteka [IOK
AnrebGpanyeckas https://m.edsoo.ru/7f417af8
IpoOb
VYpaBHeHus U

5 HEpPABEHCTBA. 15 ) | bu6muoteka [IOK
KBanparubie https://m.edsoo.ru/7f417af8
ypaBHEHUS

6 YpaBHeHus u 13 1 bubnuotexa [JOK

HCPABCHCTBA.

https://m.edsoo.ru/7f417af8




CucreMsbl
YpaBHEHUH
N
7 PABHEHI | 12 1 bubmuoreka [JOK
HEPaBeHCTRA. https://m.edsoo.ru/7f417af8
Hepasenctaa
g QyHKIUU. 5 bu6nmoreka [IOK
OCHOBHBIE TTOHSATHS https://m.edsoo.ru/7f417af8
9 OyHKUIHN. 9 i bubnnorexa [HJOK
YucnoBbie GyHKIINA https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 6 i bubnnorexa [HJOK
000011IEHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOBIIO 102 10

ITPOTPAMME




9 KUIIACC

Ne | HaumeHoBaHMe Kosaun4yecTBo 4acoB
duekTpoHHbIe (LM pPOBbHIE)
n/ pa3/ieJioB U TeEM KoHnTpoibHbIe IIpakTH4eckue
Bcero o0pa3oBaTesibHbIE PeCypChl
I NMporpaMMbI padoThI padoThI
1 Yucia ¥ BEIUUCIICHUS. 9 i bubnuoreka [JOK
JleficTBUTEIbHBIC YHCTIA https://m.edsoo.ru/7f419d08
YpaBHeHus u
2 HEpaBEHCTBA. Y paBHCHUSI 14 2 bubmmorexa LOK
p . P . https://m.edsoo.ru/7f419d08
C OJIHOM TIEpEeMEHHOM
YpaBHeHuUA U
3 HepaBeHcTBa. CHCTEMBI 14 1 Bubmmorexa LIOK
P . https://m.edsoo.ru/7f419d08
ypaBHEHUH
YpaBHeHUA U
4 HeDABCHCTEA 16 ) but6mmoreka [IOK
P ' https://m.edsoo.ru/7f419d08
Hepasencrtaa
but6mmoreka [IOK
> PynKumn 16 ! I https://m.eds00.ru/7f419d08
6 YucaoBbie 15 i 1 bubmmoreka [{OK
MOCJIEI0BATCIBHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600MIIEHNE, 18 i bubmmoreka [{OK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO
102 9 2

YACOB 110 ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI 1JI5s1 YYUEHHUKA
» Anrebpa, 7 wmacc/ Mepsnak A.I'., Tlomonckuit B.b., Axup M.C.; nox

penakuuen [Togonbckoro B.E., OO01ecTBO c OTPaHUYEHHOU
OTBETCTBEHHOCTBIO N3narenbckuii LIEHTP «BEHTAHA-I'PA®y;
AKIMOHEpHOE 0OLIECTBO «M3marenscTBO «IIpocBemenue»

» Anrebpa, 8 knacc/ Mep3nsik A.l'., Ilonouckuit B.b., Axup M.C.; nox

penakuuen [Togonbckoro B.E., OO01ecTBO c OTPaHUYEHHOU
OTBETCTBEHHOCTBIO N3narenbckuii LIEHTP «BEHTAHA-I'PA®y;
AKIIMOHEpHOE 0OLIECTBO «M3marenscTBO «IIpocBemenue»

* Anrebpa, 9 knacc/ Mep3nsik A.l'., Tlonouckuit B.b., Axup M.C.; noxn
penakuuen [Togonbckoro B.E., OO01ecTBO c OTPaHUYEHHOU
OTBETCTBEHHOCTBIO N3narenbckuii LIEHTP «BEHTAHA-I'PA®y;
AxkumnonepHoe obmectBo «M3narenscTBo «IIpocBemenne» Boioepure yueOHbie
MaTepHualIbl

Anrebpa, 7 xnacc/ Mep3msk A.I., Tlomonckuit B.b., Sxup M.C.; nox

penakuuen [Togonbckoro B.E., OO01ecTBO c OTPaHUYEHHOU
OTBETCTBEHHOCTBIO N3narenbckuii LIEHTP «BEHTAHA-I'PA®y;
AKIMOHEpHOE 0OLIECTBO «M3marenscTBO «IIpocBemenue»

* Anrebpa, 8 kmnacc/ Mep3nsik A.l'., Ilonouckuit B.b., Axup M.C.; nox

penakuuen [Togonbckoro B.E., OO01ecTBO c OTPaHUYEHHOU
OTBETCTBEHHOCTBIO N3narenbckuii LIEHTP «BEHTAHA-I'PA®y;
AKIMOHEpHOE 0OLIECTBO «M3marenscTBO «IIpocBemenue»

* Anrebpa, 9 knacc/ Mep3nsik A.l'., Ilonouckuit B.b., Axup M.C.; nox
penakuuen [Togonbckoro B.E., OO01ecTBO c OTPaHUYEHHOU
OTBETCTBEHHOCTBIO N3narenbckuii LIEHTP «BEHTAHA-I'PA®y;

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»



METOANYECKHUE MATEPUAJIbBI VIS YUUTEJIA

I[I/II[EIKTI/I‘-ICCKI/IG MaTCpHraJIbl

IHUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
HUHTEPHET

» Anre6pa, 7 xinacc. DI'AOY JIIO «Axanemust Munnpocerienus Poccuny;
» Anre6pa, 8 kinacc. DI'TAOY JIIO «Axanemust Munnpocerienus Poccuny;
» Anre6pa, 9 knacc. DI'AOY JIIO «Axanemust Munnpocerienus Poccuny;
* 3JIEKTPOHHBIA OOpa3zoBaTebHbIN pecypc «Jlomamnue 3ananusi. OCHOBHOE
obmee oOpazoBanue. Anrebpa», 7-9 xkmaccel. AO «M3parenbcTBO

"IIpocserenue'»
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